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E3 VAN A IR I

TLOT ZQUIPMENT

A, Commercial Test Instrumentation

PO Y LE. 335 ARP.K

L survey ol comrercial test instrumentation was mode to Jetormine

\ 4

those instruments which would most suitably mect the requirements of

the }.F. Test Consols.

Tables 1 to 8.

The results of this survey are summarized in

Tn these tables the.instruments of various manufacturers

are comparsd with regard to what are felt to be the most important

Shareoteristics.,

rcasons

1..

tecause

2.

for selection.,

rrequency Counter

The recommended insirurments are given below with the

The Hewlett Paclkard 52LSL frequency counter is rcgormended

of its superior starility and accuracy.

Sine Wavae JOscillator

The Hewlett Packerd #E51A sine wave oscillabor is recormended

of 1i5 low distortinn, stakility and flexikility,

Saetion Cewcratop

SLe wavetel 41C3 function generator is recormended becsuse
15

-

ol 1ts lew Mztortirm, range and flexibility,

'
e

0

“scilloacopc

“he Tektreonix 277C ogcillescope with a Type 42 plus-ia

recrrrended Yecunse of its frequenc, response, sensitivity end

atilily

¢

-0

DUrpass

34 lug-in nnitbs,
Pisital /a1tmater
The Heculett Paclkard 73LLOA digital voltmclier is a rood

meter 2t e roasonn'le price,

-l -

[
[ 57

availe

cenexel




A
O
¥

=g
Od
C\

20g/M CTLES 0552t . srees A eBTAS - eotag
N; . , xﬁ:mxmﬁmﬁAﬁu.Eeoﬁm

) P Ao :
£93eM 5 $15EM 00T . 893em 00T . S 8q9um g . S19BM (, DOm0}

sTrRTlLeAY . et r : . Cegnt
sTaTveAR . eT4zTveay o . eTqetTeAy - tsul Sunig

ST ST R i € , _ : qured &U#CQ
. ¢ N ey e ~ 10 . pe - ) ’
ol ‘o frdd - - Tewrosp/M 05 P D TToar/M Ll T oy ul pear

SLific & SLETT g SLIDIT § - .u.HL,“HQ JA SLIVIC & o ovEey
088 g* co 03 ags z* N 00- S s T0 - 00 03 298 m.o aut; Le1dst]
3 o7 Pocour e T 23s oﬁ ou AEL: ﬁﬂm ' oos oa 07 938 zA BUITy, 3E0

dons = e 6 . . . C o . :
JEO4 7wt Jeal Twt SRR AT faﬁ EH eluRI ,.»,H..q ..an .moﬁ ecugpacdur gadiur

,>..;QUH SWY AT o : . EN,ESOH mﬁu ESQH_,_ . , marn >LOOH , hu..m...wp..nwnm.m.
ST g eRn GT ange R T, Lo iR Wv .m.c m& amauw : swty i wrew
x0T et/ ot . : w . L o
BRI e 0y JOT 53 T .cs\__cﬁm.m. wced g T fep/ ot upsyed €T Aaitiasie
’ v Lo 4 .
mmm.‘“ % nw M =N M (o : ho?dvoa psaq . wud.aﬁ,.oum 3sey
QRIS T 4 Weo T m w” L - aulg. + wed T+ - a&HuAmﬁwzmco T + Loemooy
SR 0% U SUOE 0% eeon uﬂeﬂ 0% .. wyl vy ¢ - i oLCm 03 O.. a-uey

ol o . 3 L . - O ’
sy SOl O oL T o . . z . 1
Lol LA L\ .QCP . .m - NMOH ) - ] M AENU . : q‘.— V#”Nm PnﬂﬂJC.»

'

* -y [# FIA e % : . .{, -~ - g -
T og“;w;,. B T .«Eoo:co TETED ‘0%(v OiEd, "¥Te0 forly oie RO ETAGRE
SQUOUIING 23, Q3% WO, aacaop.couumhv .

pImjos; 10THoH Em%mnﬁoqsu

SuGs; € Jueqacy haay HBn % e 3.__..: .u?& ha? ol B

T




wI9y

0s€¢ -

421 ‘30T X 9 X g

34984 Q9

apooT

Io3Tuom gndqng -

31048 OT Ut sprud g e
, 20T

009 03UT MuQT

009
swgy 03 e8dogrl

veon

Qo9

- aps* +

ﬁfmﬁ 3 ,..Eﬂ:
TR N

gL oo

J0T o3uT A2

R .0 Suwyo G
. /0T 03 MHOT

065$

- aQn/E 9T x HE/L S

S33eM 02

.. apoé

uaSopmHm
eTeos TS Jo %2 +

nOTEZZ ‘MG 03 ¥

0§ 0ut( 9T €)MmO0Z
009 ojut »Qm.mvﬁwﬁ

3800081 WO SUWYO G)
swyo 009 pue Qg -

ougT 03 sdo o1
Vis9

00Tad
Jy3Tep pus 7Ty

JI6MOJ

SnosuR T89S Ty

J03ENUS834Y 4nding

LORaMO0Y J0qTUOK .t.&vno

£37T19838

UOTII03ETA
12407 3ndang

eourpeduy 3ndqng
aduey Lousnbagy

18PoH

X °N "3aox mey
BUI0] eAep

L L

b TR

. v22~0
" eed- ‘epydyeper Ty
LIoy eudey

*JTTRD “03TV QTed
pIe{oed 438THeH

NOIL®OTsI0TES

Loy

>

p A N R
N v e “ et
_ _ Sams SEES _ SmESm = = e omm— P e =

o 5of o4 (2°5°¢"€ 1o2) W

IVITI0S0 AAYE ANIS'

. . . :
REP ...m._ CE e iae]




2ugT
oug T

G658
€L x HR/T & X MN/E€ L
#8
§q9eM' §
Buidora
jooysIeao ¢I° 3119

ou [ eoquowrey Joj 41
oM 00T ©% ¥2 ‘OM0T 0% 9T

soTUOWIRY ¢S
sotuowaey ¥1

w18} qJ0ys ¢1° wiey 3uol &.n -
wieq 1JIoys ¢1° wxeq 3uol T : }.g
009 03T d=d ,0€ HVWVN‘

suyo 009 2 swyo om ,‘,,

Jeindue s ao.ui.:wm ‘auts -

S€9%
QuET X HZE/ST OT X MET
#LlE

BN Om.ﬁ

omcau 00T X wo &u
.couu Oﬁu.ﬁua.u.ﬂo. X uo ¥1

Mo ,..“,.Tw .
e 51
: Lo
' S

eoTad
8z1S
s Tep,
emMod
exenbs
Jernduelay
8UTS UOT3I0YSTI(
- £41T1QE3S Lousnbaad
£31T1qQe3S 8pryTTduy
Teae] 3nding
esuepodii] ndqno
m.suo.m sAeM

 efuwey fouenbesg

o T 03 gou® ad, oom.ﬁ_ 7 %c.
ot - veoz TOPoK

‘3110 fodeyq ueg *FTIED “o3Tv oTed
%ereaeM NOLILVOISIOIdS

[T

pIeNoey 430TNeH

o

suIoJesen JeTRAUBTIY B ‘exenbs ..onﬂu h&»oﬂd.mu.mnxﬁ (€°5°G°€ JoI) ROIVEENED NOILONAJ

. £ TIMVy

- L
N 2
.




K
Q.
....Mvu
T G1C2 = STME + 0L6T
[V
) _ .
~) ile w6 7 w02 X Hul
]
w7 - 33eM 00C
S
|
J0°GHLT WEOTNL AT
. asey auTy sarrnbadg

sak
(Teuotido TrUJLGIT) TEBUIIGXD

1¢d
w T X 9

JANT % W

ATP/AQT 0% ATP/ATOC
ow QUT

does  9°¢

8081} TENp Y20-6./M

out Age
autTT ‘axz ‘ur ‘oq ‘ov
a\m.

e

oec 2 o4 AYp/o8s ngo*
aseq euT} CO-TL/m

#1o aq\u €2
X mg/T €T ¥ HY/L 9T

*xeu 398M 0f9

00°0sD* e
ut Zngd 24

sof

1eUI93Xd

Ted
wo QT X

JdgT =l
wo/AQz 03 WO/AT0°
au g
29¢ ..J
aoeIq TEnp gy ok, /M

aoa ut sgaed 2

dia ac®

fqur ‘no ‘0¥
3\ ﬁ

o f03EZ 03 ud fonc SLO.

sut] ‘9xF

GO*COLT, = G2 + G.9T¢

7oL ag/z me
X H 2T ¥ /€ 9T

oy 7
syew 4520 52h

32 vomlT ut--nrd
aseq awlj saivnbag

sak
TEIIH3UT

acycsoyd pazTunie T£d
AeTdsTp wd QT X 9

Jdge » it

uo/A0g 019 wo /4 G0°
ou Qg

938 )

acuag TEup JUSLT/M

oW 057 Ik AG°
oulT “xC ‘qur ‘v Ly

988 G 09 wo/o&s n*
qTum eurty VOQLT/M

3UTom eI

J3NM0Od

STOaUETT325T}!
£yt1TaERCEs UL T

8TITIBIL

Joydeoyd % @anl £8Y 9POUIBD

(9.1cau ou) 807 1epadt
AqTATYTSUSS
pueq ssed
2Ty BSTI
J31yTTdUry [ed0T3I84

SCLLA Y
£yTATyTISUSS
QyuTae TIaq TSUI99XS
AuT e 1oy
Lo um
sued
Jcqesauss deoma

TG 388 ISLT Tapoy
T ey Tuogitio uodaag ‘pueridod *TTI=) ‘o3Tv oTed HOTIZ¥OTSIC
prTyoaTed XTUCJIFNO], paesoed 139TMOY

Pojedeuss [eu. 1S AUB ~UTMaTa ATIOHIIP JO

N TIHYL

aTaEd=o (§°5°5°C TInd) il

ToC0T ICED




AEP K

009% = 0021 + OOME

002t

au 00T

66°666 7 666°66 WIL

AUOD + 0O66E

uotgersdo
eqouax fsuyo
sInsSBOU UBD
oig 03 sdo S¢
00TL=98 Nd/m

sdo 09 qpOOT
oa 9pof€T

*xeu 2352°

GQZT = G6€ + 0638

#1€ ag/L €T x
MnéT X Hul

17eM 0gT

(G6€¢)
0¥ 00$ o3 sdo 09
J97I8AU0D

00 03 OVLSN/m

uot}ounyg
daqs ® 04 oesT

00°069T = S6E + S621

#02 ammﬁ¢x
MI/€ 9T X H:S

13em OC

(56¢%)
Y 005 03 sdo 5
JI97.12AU00 XI 0% OV LSN

uotyouny
deqs ® o9 suQgh

30744

u3tem ¥ ezIs

I8M~J

Rousnbaal o9
Lrrrgeden 0¥

Ly1aT318UBG
votyoefey
apOoL] UOWWO)

sury] esuodsay

aourpadu] nau]l

83uel £666°6 1O HOOOT o0 WOl ¥ 201
oes Jed G o0 N . omm\momcmu S eqeY aTaAWES
66°666 9% € 00T ©3 dn € 666 03 dn safuea ¢ 6°666 03 dn salury ¢ soduEy
yuouw/4500°* £317T49®%5
3191p 1 + ¥10° + AT9TP T + $T00° + 373IP T + %20° + IITP T + I50° + for.mooy
fytxeod +
$47491d § eluUvdI + SATIIC § s83131q € sITITT N fe1ls1g
| ut-3nTd yenig/m
vooel 052-51 uason vomme V 18POK
*Jrren ode1g ueg *J11eD foderq ueg *ITTeD 03TV oled CFITED PoqTv oTwd NOIO D AToTar

uo.uTH

o1qng

pIuxoed 330TMEH

pIENOTI 339TMAH

89T4TTTALARD OV PajIWIT/M I338w3T0A Op Te41d1p (§°5°6*¢ Jad) AL WIToA TVITNIU

G OIS

[

[



6 CT fYeu ot

0LtS

CE/T ST ¥ pYL o x g

[

593BM 0

8qoad annoTiCy

T |eTeAR
amoen

AW 00T qndano og

auUT} 9STJ

9

SLI AW OOT® APC3 0 Y

Guil ¥

.:\‘\} -, l\
»A bid s .)xA(l

sqqem !

—

ydter 1 azic

<

.
3
0.

ILu3UBTTO0STH

. 2+ 03 21~ areot v “otT I 7+ 0% 2I~ PT:0c gp EOH T

0T ¢2 07 ¢ 03 ¢ 0T L3 C ™ £ 03 ¢
sa1ede 2TU08 Trt I29WLT 2 : §3T202E T INEILT 2 TehRant
b A sTol T ouT s et acuepadLT ardur

. “T 03 o1
BT20T T T 4 STPT OSTRIs VI AL e o ﬁi;4 T ¢y g ICn0ES AEDID
SNSRI § ors 2 3T SRUG DA Zegsll

SWo U3 Sud g vo 4 Ol (g vy 20l ST 4 QU Oy BCT T LT .
Ch 7, v g nz 4 SW QT 05 870 07 o1 + Jw ¢ 1 5.0 5T+ Lfoeanooy
& 00C v AL QT A 000 ©3 At (01 L0CT 03 A 20T sluwy
ow /o sd o oL g 09 sdo 4T ou ¢ 1y eds aluer L0089 Sox
YCTo Tt voont FES AN
cuser ‘uT,3T80 OTYC ‘puRlaAaT) *TiTer foyTY OTeg NOralIAI0EGY

ayn T AaTy3Toy pIwdLl 13eTno;;

a5t SruLa

™mo

GXNE 27




SLETT

GITT x M6t x 76T

S19em OyT

JOqEITTOSO Ted0T JuT4I2AU0D
Lovorbseaj Truaaqxo saambos

sdo g¢ 09 1°g @3ex donpus
J2oUTT AcT-81TLoc

e 09

ssauqely ssedpuey ;G +

(g X 9T X MubT

056"

Gh/€ §T

eq9em 0)

. eyoxd

elogueg Aty UM

o\;NJ\

m
X 0T * r/f o1

s19eM O

L1 p Thems

weL-
R{O)
Qe 6l

e :
py T

pea” Jeautly

asti(.Cs

4dtem o

510

aouBRDaCU qulus

-2
slueyr

otusulg

STBAJIBUT JHC 4T JaNJTU T+ oI T (sen oLl o+ Ty o+ fovooor foreibBal
SCO (T SB MCGT S® s oedogog/t sCouL T f £ringroaTee
3TE UCTSIOAUCD CLLI L0/ an 02 AN T LGt Foninovse
»
Tty Cng/noougtT o DT
_ B A R S I
fougihary Jequan 1 006G uof o1 0%of ey osdeogeg/m ouwCey s T efuey Sfousntasars
2T-1S JszfiTue €2g 0T¢ Tevro;!
°uuoNn 4Om«® T3 RCRR = AﬂqﬁwJ L4 er IﬂO\ v ooTeS AT VAT TTAT IC
. ﬁ nﬂ g t H‘ < .m]ﬁ.ﬂ I .«H( H G Aodo Toidaomdr
£01.390jj=J03UTC O5WITY PIBNOE, N5oTHe)!
' umJgoads
qTssod ~ squouoqwod Tedq0ads Jutauseew (/*5°GC ® 2t Gt( fgad) YTILIW M LAY

ay3 ojelsueay 09 o]

L TTdYL




AR

~A
i

VL)

oote®
T2 X Mubl X ETT1R

061

.9 JORETTTIOSO TelIegxe SsIynbad

Ldave

Te3X OM00S > OM0S
298/0g 03 1

0s ¢ sl

*baaj qued xTw 09 ST +
Jesutl ‘Jor

AT 07 An G2

S AL
ovgz 03 €9 002
oug ¢3 ¢

suTl ‘azouTy

QT ¢y SUT

BE-V(S

coate

0¢T

I

JI04ETLT0S0 Toulogxe /m

\.&Da&m :m
omm\ammzm 9 03 1

ST+

(Zamod) agembs y ‘aeauty ‘doy
TEUZTS UCTSJISAUOD FULI >H.\3.>EQOH
ouse

OW0L 921 06

SugT °71 0

Teuasqxa €sull ‘aveuty

fousnbaay anquaos owc(

COUOCTL 8uiy Zqy = d¢ JozdiTeurd

YOLT

LA
~ o

AN

Ny

wCZ X MN/C 9T X a/€ §T
£ 7/2
ST se &791cuCo

2InoTqrIS TBUIBjUT
(TeuoTqco sasuqc) zd

us/oes 1 09 ud/03S wf

'rfa 0w opg Aue gpl o+

(aemoc) earrbs % fasoutl ¢Hoy

\4

uqp §

ouT o 0¥l

G+ JITSUTT

VILae/VTS

- loh b A
{(4901) 4¢P T ezIC
JamCd

osT

e
Ja)Jae; Teuxaqu]
938 uct3igscay dasme

souepalu] 9 dul

o%g

U\

uo an. oprqTICuyY
B8TBOC oy g ricwy

£qTATYTSUAS

suj: T cesmMe

sapc utiued

‘uuoy fqaoualpigy
£07.499]! 72.UIg

U0 1398UU0G *l0uaZpTIy
501198, J23UTg

*Tiiel fcqTv oTel
paeyoe] 199TMa}

l.ﬂll\lm

¢ {3 o.HOLv W..szr...r,.

Cama Ty s
PRIV B Lo



6., True 15 Voltreter
The Keithley 121 True RS Voltmeter is recomrenced because
of its frequency range and accuracy. )
7. OSpectrum Analyzer
The Hewlet: Fackard 310 Spectrum Analyzer has adequate frequency
range coupled with gocd resolution, sensitivity and low spurious resoorse.

4, Spectrum Display

Although the Singer-Metric SPA-3a requires an external’ oscillator

pJ

and mixer to A~wn-convert the 50 mc signal to 1T me, it hes the adven-
2

¢

cr

ages of geood resolvtion, bandwicth and sensitivity.

If no test equirrment other than that cpocified will te zvailatle
for use with the i..I", Test Ceonsole, consiceration shoulu e given to
the crocurcrent of some additional iters, such as a recorder for the
Treguercy ccunter, a cemera for use with the oscilloscope and s-¢cirmm
display, an r.f, cizgnal enerator, a power meter, and r.f, mil.ivolt-
meter, a differertial voltneter, a communications receiver and miscel-
lareocus tect equipment such as miltimeters, bridges, etc.

s Special Test Trnstrumentation

At prescnt, it appears that very little special test instrumentation
will be required. The major items will be mixers for up-converting and
drwn-converting the %9 me sirnal and at least one external frecuency
smrce, These itens and treir application ere summerised telow:

1. A mixer Ior np-cerverting the 50 me signal to 70 mec so thai the
Yarcordl Undem Tact Jet TG-26A cin be used as a stardard demasdulator for

»

checkiny the tra's-itilors, 4 locl nscillotor source of 120 me is also

- 10 -



required tut it is felt the  a commercial signal generator can be used
.
far this application since the mixer is rerw -ed only for unit tests.
2. A down-converter and loczl oscillator will te requir«d for use
with the 3pectrum Lisplay. UFor the down-converter, it a-pears that ths
Jeneral Radio 87L-I"R is satisfactory and willrmeet the requirerents of
this application, A 6% mc local nscillstor will be required.
3. In addition to the abtnve, there may be some items wnich will
te required for snecial test setups, such as directicnal counplers,

rowar ‘lividers and etc.

-+

N



Addendum to Test Iquipment

9. Power Meter
The General Microwave 50 A Power Meter is recommended because of its
scale resolution., High resolution is required in setting up the linear S/N

surmer, Table 9 summarizes the characteristics of the instruments surveyed.,
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Outline For

Test Plan For R.F, Test Console

GLNZRAL
rRECULNCY SYRTINCLVER
1. Short Terr stebility Test
2. Long Term Stability Test .
P TRAVNOHIT.ZR/RECITIVER
1., PM Transmitter
a. Gereral
(1) Frequency
(2) rower Cutput
(3) irequcrncy Multipliers & Reference Output
(4} Pundvridth
v, Phase IModulztor
(1) Frecuency Response
(2) Phace Deviaticn
(3) Deviation Linewrity
(L) Incidental Al
c. Amplitude Modulator
(1 Frequency Lesponse
2) Percent lModulation
(3) Modul~tion Linearity

(L) Incidental FM & PM

14



P Receiver

Qe

b.*

Ceodt

det

843t

fo*

Be

h.

General

Input amplifier

(1) Bandwidth

(2) Phase linearity

Voltage Controlled Osecillator
(1) Frequency

(2) Stability

(3) Manual Tuning

(L) ILocked Condition

Balanced Modulators

(1) Spurious & Carrier rejection
IF Amplifiers

(1) Frequency response

(2) Phase response

Reference Uscillator

(1) Frequency & Phase Stability

Phase Detectors

(1) Bandwidth

(2) Fidelity

(3) Gain Constant
(L) Phase Adjustment
Phase Loop

(1) Gain

(a) Static Phase Error

15

o



L

1.

(b) Gain Stability
(2) Filter Bandwidth and Response
Amplitude Detectors
(1) Bandwicth
(2) Linearity
(3) Phase adjustment & manual gain control
AGC
(1) Ioop iain
(2) Tilters
Of fset Frcguency

DC & AC Isolation amplifiers & PM predetection
playback

3. PH Transmitter/Receiver Pair

de

b,

Phase Stability

Fidelity

L. Phase Noise Instrumentation

FM TRANSMITTER/RECZIVER

l, FM Trancmitter

a,’

D,

General

(1) Transmitter Center, Frequency

(2) Power Output

(3) Frequency Multipliers & Reference Output
(L) AFC Uperation

() Bandwidth

Frequency Modulator

(1) itesponse & lensitivity

(2) Freanency deviation
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3-

c.

O
e

(3) Deviation Linearity

() Incidental AM

Amplitude Modulator

FM Receiver

Ade

De

Ce

de

f.

Be

General

Input Filter

(1) Bandwidths

(2) Amplitude Characteristics
(2) Llinearity

Liriter

(1) Dvmamic Range

(2) “javefcrr

Conventicnal TM detector -
Phase Lock FM Detector

(1) Voltage ocontrolled oscillator
(2) Phase detector

(3) Loop gain

(4) ZLoop filter

#Output filter

(1) Respconse and Bandwidth

Offset Frecuency

h.3 Balanced Modulator

i.# DC & AC Isolation amplifiers & FM predetection

playhack

FM Transmitter/Receiver Pair

de

Frequency Stability
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F.

b. Static Linearity
c. Dynamic Linearity

LINEAR S/N ADDER  (Section IV)
MISCELLANZOUS

1. Purchased Instrumentation
2. Console Assembly Equipment

3. Interference
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TRST PLAN

A, General

This test plan describes the type of tests she test measurements
to provide performance data of the campleted assemblies. In some cases,
two types of tests will be used for comparison purposes. Tests of the
individual items for bandwidth, response and etc., will be made and
documented by the designer of the specific components, using the test
setups needed to achieve the level of performance, This will require
comparison methods and use of a calibrated reference, such as the
Weinschel Engineering hizh precision attemators and dual channel
measuring setup, In some of the steps, a meter is Shown as the in-
dicator. If this is n°t accurate enough, the meter will be used only
as a detactor and the VWeinschel dual channel system will be used as
the method for comparison.

Those tests which are starred (i) are appropriately unit tcsts and
they are listed for completeness,
B. Frequency Synthesizer .

Since a number of the frequencies which are used throughout the
console ars derived in the frequency syntheslzer, the determination

of stavility of the reference as well as the multiplied frequencies

is of the greatest importance,
1., Short Term 3tability Test
The shor% teim statility of a crystél oscillator is, at the
lon;er averaging times, predominantly controlled by oscillator defects

and, for very shiort averaging times, approaches the limits set by the

19




thermal noise of the crystal. i has shown that the frequency

deviation

AL am_ | ¢x78

T c———

£ AP

= averaging time

(1)

where
= oscillator freqguency
Roltzman's constant

= absolute temperature
= bandwidth of network

= crystal driving power

~® 3Ix DX

As can be seen the frequency deviation is inversely proportinnal
to the averaging time. Although no accepted stand:rds exist for the
snecification of short term stability, the method most suitable for
the evaluation of the oscillatnr performance is to specify the standard
deviation, §  , for a srecified confidence level. Phase deviation

can be computed from tﬁe freg ency deviation by the relation
af
AQ (radians) ~ G7F) (7 ) 7 (2)

" Short term stability tests have already been made. The method,

repeated here, was covered in the lay 196l Monthly Status Letter,

1iC frequency Standard and {5, X2, X2 Frequency liultipliers

The short tzmm stability of the 1!IC standard was measured as in-

dicsted in firmire 1,

l. E. Hafner "3tability of Crystal Oscillators", Proc. lLth Annual
Symposium on Frequency Control, 1960 p. 192-199.
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éMC £, =1mc
TANDAR 1
i
P -
£ TUNNEL H.p u.e
Diobs > Perlod >
THRESHOLY CounTER pe‘NTER
\Me + £, , '
TEST -
Osc. £+€3-(|Mc*$’cps3

Flgure 1. Oscillator Short Term
Stability Test Set
The oscillator under test, fl’ is offset from a lmc standard, f,,
with known shori term stability characteristics by an arbitrary frequency,

f3. The two oscillator outputs are linearly summed, envelope detected

and the resultant threshold-detected with a low noise tunnel diode. The
difference frequency (f3) is converted to an impulse iose pulse repeti-

tion time (P27T) is % plus the oscillator's short term instshilities.
3
The period conter coints the time between pulses, % . The variation
3
in count is a dimensionless number which is a measurc of the oscillator's

short term instabilities as expresced by: A count £3. For
countcr canacity' TI
examole, if f3 = 5 cps, counter capacity = 6 place and A count = L,

then, the short term stability = L . 5 = 1 part in 10710,
200,000 18
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The A count is nrinted for alternate 200,000 usec periods and may
te read out as peak A count or computed as I‘(Ib. One hundrzd orinted
sample_s‘ were taken to enhance the confidence level in either the peak
or 5 A count levels.

This technique yielded a short term stability of 1.6 parts in 10-11
(R1S) referr=d to 1 sec integration time, The 1 second integration
time was chosen, as a loop with 2 BLO of 3 cps will perform virtually
no correction on a 1 cps input, The relationship of the dimensionless

-11 (

number of 1.6 parts in 10 71S) to derrecs of phase jitter (8@ )

at 50 mc is outlined as follows:

AQ (degrees) = (277/)(%() xT"xS5773
= (,zlrxsox/a‘) (/-lx/o—”)[/ 5?(‘4»74/) xS57 3

= 28F° nmis /aéesé_/;"%"’

This technigue may te ol interest btut it does nnb vrovide an easily
interoreted mecsiae o1 perinrmauce when compirced to the JPL spec.:

namely, 3 d®grees peak phase error in a noise fres colicrent receiver

s
with 2BL of 3.9 c¢ps. Therefore, 1-'1(3) [f_f_)- was mechanized
&.(5)
on the analog computer as follows: .
R
e(s) >

——
—

& (5) . s /z Bos+BF
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LS. BT OAVY

-t

) _els) 2
or E(.S) - 94,' (g) - G_CSE_ \/—é— Bo <7 Bo

B
scaling: 2BLy T 3= 6.6% ) 4o = —Z—%‘

= 3x21T
Bo 6. 6
2

BS = 821 [RavkecT”
VZ B, = 4,05 [Ranlsec]

= 2.86 Rab/sec

— E(s)

—eli) -e(s) edls)
—— o) s { s
| /

3

A\
S o.g2i

Ciown 2,0 Lnalo, Sompaters Simelobt o

Tarther, the nscilintars ftest and ctaxir ~1) were oaroonized sc “olleus:
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I MC

STANDARD

Amp

X48

&s)
1-H(s)

I MC

—e1 X4 E— . '
TesT 8 /&Nﬂp
siguse 3.0 Cscillators Short Torm Stability Teslh with Simulsthed
2% - ~ 0 A
Coln ® o4 CDS

nitially, the nsciliztors

+3
a
Q
Ll
[#]
o

were of[set to calibrate the scope in veolis .
radiny

1lators wers tuned to zero beat and the pnase noisz in 2PLO of 3 cps

scope as 1.43 degrees peak i.e. tmly, "pesk! 15 nesnin le

[97]

N
peinted ot by lr, ronk Charles; however, this

3 1ovel" viewed on the scoc. Jecondly, the syztem was

I Mc

STANDAQD'

Ame

Paasc
SHIFT

els)

DET i-H(s) |

X 48 Amp

“igure Lo MHuleiplier, Ammlificr, Phase

Term 3tabtility Test
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n also

o3 )

er(ﬂv , as seen on the spectrum analyzer disappears, (This ¢
te monitored by the carrier suppression meesurement ecui-ment iF availeble).
This represents the first carricr null and occurs for a rndulatinn index
P»= 2.LOL"., Data is tre:n taken of the voltage needed tn null the carrier
25 a functi~n of modulatirng freguency. A curve is bthen plotted as s.own

ir figare 6. For ~hase mdnleiion, B =A© and so choases in modnlating
frequency, will only spread the ciacebsuds and not chii e the level ar

tr.eir nunbver, since A€ i3 not bein: changed. iesponse will

also be checked for other deviestions, such as p = 3,9 for the first

giaebend null.

it devizticns telow 2.L0LS8, the res—onse should te good and bthere
should be no tendency to clip off the sidebands, Consequently, if the

response is good at 2.4, it shoulu be good at lower B's, and,

ﬁx Vi

= X
/52,v Lg.q

A check of the response at mndilabtion in‘ices less than 2.4 will be

rade Yy ~eans of o seectram aralyzer., Since the carrizr and first
sidcl-te anmrlitdes are functions of 3, their ratin is s measure 1
the modulation index. s the P is rcduced, the ratio can te measured
and the rmodulotion index fond from totles or cnrves, The mernsirement
will Le mase by means of a relc.ence jen.rebor and a procision atb-
ten.ator in wiiieh its ontot level 1s matched btn the levels »i the

carrior and sidel ards.

2.7
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Co PI Transmitter/veceiver
1, P! Transmitter
a. General
Input-cat-ut characteristics of the transmitter, such 2s impedances
and levels will be measurcd. The impedsnces will te measured with en
A tridge such as the Jereral Radio 1606A or the Foorton 2504 X l‘eter,
Teastrenents with thene instruments can te made o ac-urccils wit in
€-35 at 20 me.  Levels will te measurcd with a pover meter, the Meulebt

‘

Tzckard L31}. This is 2 very stztle instrunent and mezsurerent ace-

v

~racics o1 3 are attai:stle.
(1) Tremsmiticr Center Frequency
This is a deronstration o1 copebility and will he verified

wit'. 4 fregte:cy countor such nc the HP52LSL. A measurerent accxreey

C e .- ' 9 . X R
of + 1 count # 3 perts in 107 per day cah be otbtainel with this instru-

ment,

(2) Dower Out-ut (covercd alove)

(3) Ffeqnency Twltipliers and defergnce Cuhbrut

Thls wrs 2nver.d in Jection &,

(L) FTan’ .idth

PanauZ bl ard frequercy response will te determined Ty the setup
S.oun in Tiore f. hn audio nscillator iz used te modulats the raase

]

rrauls tor at o srectran aralyzer or 1 narrow tand recedv.. is ugsed Lo
ronitor the o ot
dith Yo oadlovic, fropicney of the nseillator ab ¢ low value,

the oot ut mlte o 7 oot the ousciVator luoadactud nbil the carrier,



Ja (ﬁ) , as seen on the spactrum analyzer disappears, (This can also
te monitored by the carrier suppression measurement equi~ment if available).

This represents the first carrier null and occurs far a mndulation index

P = 2,048, Data is tren taken of the voltage needed to null the carrier

2s a functi~n of modulsting frequency. A curve is then plotted as sunwn
l in figure 6. For "hase mxdnlztion, B = A€ and so chaages in modilating
requency will only spread the siaebands and not chan e the levil »r
| treir nunber, since A © is not bein: changed. lesponse will R
! also be checked for other deviations, such as P = 3.8 for the Zirst
gideband null,
l : At devietions telow 2.L0L8, the res—onse should be good and there
| should be no tendency to clip off the sidebands, Consequently, if the

response is good at 2.4, it should be good at lower B's, and,

| - Bx i

= -
Bav  Voy

) A check of the response at mndilation indices less than 2.4 will be

rade Ty means of 2 scectrum aralyzer, Since the carrisr and flirst
sidclole amplit:des are functions of 3, their ratio is s measure o1
the modulétion index, As the P is rcduced, the ratio can te measured
and the modulation index £ ad from totles or cnwves, The messirement
will be made bty means of a rele.ence Zen.refor and a precision at-
tenuatsr in wiich its ontout level is matched tn the levcls ni the

]

[ P N A 2 e T
covrisr and sidelands,
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For this met!nd to pive accurate results, the incidental Al must

be low a. incidental 4i° on a P spectrum increases the arplitude of

orie sidetand and decreases the amplitude of the other,

For this reasoh, these tests will also he made with an aveilalle

standard demodulztor, the jarconi ilodemlest Set, NQ-26A. This de-

3t

nadulator is sufficiently accurate to debermine if the transmitter
J

meets the rcquired performance., For this test a conversion to the

frequency of the test set (70 mc) is required. Wwhen the standerd

demodulator is used, its outnut is the modulating fregiency plus

any distortion roducts at a level pronorti-nal to B.

t.

Phase 1~dulztor

(1) Frequency hHesnorse

(2) Phase Deviatinn

Both of these items sre checked in Cla(l).
L[]

(3) Deviation Linearity

A qualitative measure of the distortisn will be obtained by use

of the arcan_ement in figure 6, This shows up as a greater numter of

sldebands. than should to there, Ilowever, tiils will only show distor-

tion which is ratiier tad, say 5-10%.,
} /

A more accurave measure of distortion is by use of the two tonse

test, In this test, figure 7, the transmitter will bte modulated with

two torec, each within the bandwidth, and the out»ut obLserved by means

»{ the standsrd demndulator and spectrum analyzer (or a spectrum display).

Specificntions on this set are itemized at the end of this section,
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All intermodulation components produced by the two tones can be seen
and evaluated in terms of the amplitude of the undesired signal reqﬁired‘
to rive a specified out ut compared with the amplitude of the desired
signal to give the same ariplitude. Thus, if an image voltage must be
100 times as strony as the desired signal to produce a2 given outp.t,
then the image diccriminztion is LOdb.

with respect to the phase modulator, the gcal of this measurcment
is to determine if the intermodulation and spurious products are down
-L&db (as noted in the Pl modulator design). Using the Hewlett Packard
310 Spvectrum inalyzer, a measurerment accurocy of 1,0db appears practical.
It will be nccess ry tc do the two tone test with two or three pair
nf tones and for two nr three different mhdulation indices in order
to ottain a good measure of distortion.

(L) Inci’ental AM

Incicdental A will te checked ty otservotion of the cutout of the
transiitter on a scope (fi;ure 3) fer several‘devistions and modulating
frequencics, Other methods, such ¢s a soectrum analyzer and envelope
detector will a2lso be used es a check, ?hese rethiods will give an
indic: tion of the presence oi incicental Al with about 2, resolution.
If a morc accurate indiecation is required, an Ali receiver caliktrated
for definite amplitude modulations will be used,
c. Amplitude ijodulator .

1, frenuency ilesnonge

Jdesronse nf the nndulator will be measnrcd 1y patting kn~wn tones

into the mndul-t~r and envelope Acteebing the outrut »f the trénsnitter,
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figure 9, As f is varied, with Vl being fixed, the change of V2 with
f gives a measure of response. This will be done for varicus modula=-
tions up to 507, With this, method, it is, of course, necessary to
know the characteristics ol the enwvelope detuctor. Data supplied by
General Radio on the 874VQ indicate that its respouse is flat at thece
frequencies, lowever, a spot czlibration will be made by injection
of known frequencies and levels and m;asuremcnt of the output with
a voltmeter,

2. Per Cent Modulation

The dezree of modulation will be determined by the setup shown in
figure 10, Changes in the level of Vy change the percent modulation.
With this type of measurement, an accuracy of 107 is probaéle;

(3) Modulator Linearity

Linearity will be determined by the two tone test already discussed,

(L) Incidental FM & PM

Incicental FIi and P will be determined by monitoring the output
of the transmitter with the sbandard demodulator, figure 11, The
presence of an output and the frequency at which it occurs is a
measure of inciiwntal an le modulation.
2, I¥ Receiver

a. General

Once the PM br#nsmitter has been fully tested; it will be used

8s a test set for checking out the PM receiver, As with the transmitter,

intut/out ut impedances and levels will be measured,

33
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b. Input Amplifier

(1) PBandwidth

An initial mcasurement of the response will be macde with swept
t reguency technijues, Final measurement of response will be made bty
in‘esting known frecuencies across the rand and measuring the output
witr the VWeinschel dual channel setup as shown in figure 12. As shown,
the rf simmel is divided into two channels and the detected ~utputs of
both channels are amplified and talanced to zero in the Synchironnus
Differential ull Detector (1}D-2)., When the amplifier to te tested
is inserted, audio attenuation is ciianged in the BA-S to keep the
signal levels at the !D-2 balanced and constant. The attenuation is
then equal to the difference in the BA-5 setbtings. Measureﬁent ac-
curacics well within the specified requirements of * +25db can be
obtained with this method.

(2) Suase Lireerity

This will Ye tested as nart »f the receiver “idelity test,
swever, 2 orelirinary check ol linecrity will be mude hy ~eans of
the two tone test.

i /noliage contoolled Occillater
(1) rregoeney
Tue frecuaerncy will te verified with a counter to an ac-uracy

(o)
» 4 . v
+ 1 ccaut + 3 parts in 197 /dar with the iPS2'.5L.

(2) Ctability
™ stalility will Le c' ecked as part of the nvcrzll stability

nt tle -air. A preliminary check of statility will te obtained Ty use

of . UPS2L%I. counter and operation for an ? how rerfod,
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LE-BRER ¢ K

(3) lanual Tuning - demonstration of a capalility

(L) Locked Condition - demonstration of a capatility
ds Falanced Modulztor

(1) Carrier and spurious rejection

Carricr and snurious rejection will bte determined (fijuie 13)
-y

7 feeding the ca risr and a known tone f intc the modulator and ouserving

trhe out-ut of the rcdul.tor with a srectrum analzzer with a r.sol:tion
. . J

sreater than 2f, An amplitude accurccy of 1ldb is nrobatle. S*nce the
outnut freoquercies will tear sirple integral relations ing with the
irput frecuencies, the frec -ency zccuracy is that of the input ‘reguencies.

£ search will be made for other spurio:s outputs, In t'is cose, the
122451 eourter can te sed bo checlk eny marker Crequiencies.

A

e, IF Amplifiers
(1) rreguency respoie

The response will be checked wibth the weinschel Tual chanvmel

setug as s own in figure 12,

(2) Phase response

Jrase resoonse will be measurid by uze of one of the 19mc phase
detectors w.ich will be tuilt and w.ose phase response (volts/degree)
will te ¥rown, Zijure 1h.

f. leference Oscillator

(1) Ireenmency and phase stability

r
This will Le crecked ac naat of the stability teuts ~f the trans-
v tier/receiver ;air. Prelirinary tests will be made with the 1PS2loL

frec .c.cy coter,
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g. Thase Detectors

(1) Iandwidth (Figure 15)

Open the »tase loop, vary the input {requency and nezcur. the
outut of the ohase detector as 2 function of the differcice betwecn
the innut frenre-c; and the VGO qviesent freguercy. The Pent frequency
will be -—easur-:d with 2 couber, the ampl thde with trve r.m.,s., volt-
rmeter or scope. roreccst measuremont ace wacy, 2,

[2) ridelity

ridel ty will ie checked as vart of the trensmitter/receiver

pair test, A measure nf fidelity will Le ottalined frem the responce

(3) Gain constant (volts/rzdisns)
The gain constsit will lte determned from the response data taen.
(4) DThase adjustment - deronstraticn of a capability
h. Thase Loop
(1) Gain
Tne gain of the individuel loop paremeters will be determ’ned
and tien the loop gain celculated (Gaims Ar /tm/g: Ka Keeo, Ko )e In
addition, the locp gain will te measur.d by the met'od s:own in figure

1€, &Ln error i 21 is irtrodiced intc the loop with a low frequency

P

Swetion jercralor end e, @, and @, measured with a sccpe. Then
e—;';”—-":. € - / can le plotted as a fmucrion of

/ € /+6(3) /
frequency, 7/en /4 x G/s) 7(0" R

/1 +&(s)
(a) ostatic Phave crror (£lguce 17)

The static ;hase error will be measurcd by reasuring

42 ;‘



SKETCH SHEET
Forn 28577
WESTINGHOUSE ELECTRIC CORPORATION
JOMCL. BMvceo AmP- Limireg Puﬂse
//p “‘A MOOULﬂ"g /0”[-[ DGT&(_Y‘UQ '
r Comc
l - Vocrmaran
Kerrnea y
121

pﬂ‘é( 0575(7‘0( 0;/790,'

Jijure 15,  Phase Detector Landwidth

<3

-

H

:sJ



e g
I. C, Ta et e
-SKETCH SHEET
Form 28577
l WESTINGHOUSE ELECTRIC CORPORATION
[
|
KECELeric e
OscrceaTsk
Sicant ' Batancep { F Riase
Inevr Mopuratsn Devecre
ﬁ P Rt ; €°
{ '
VCO ; LOOP ,FW&A
’ Fioreé€ ‘:_
5
FUNC‘.'I\“
. = €rror_ €
fe G(s) €, €,
R G (s
Loow Caw = .2 _ 7 G(s) ) >2
1+ &¢(s)
N
! o~ —— IPca Logm Gomirs
; ~  &E(s)
S S — — g
;'/
£ Eresn
- KesPyng e é/ﬁ))/
/ ,
/// /"C(’)
| cigure lu. Loop uain
i

¢4




SKETCH SHEET
Form 28577
WESTINGHOUSE ELECTRIC CORPORATION
Kevr
T ~ -
Tronsm  rreee - Prase
50"7C.‘500<'Jc/u L DerecroR
COWC
Yy
/
Y
9
» /
T .
w
< 7/
N .
.|
§ i-so.’c —'{ +$00¢C
§ ? J S0 me 7
N
o | ’ «
J i s
RN
“lpure 17, Static Phase Irror uain

Stability

45



at the out~ut of the phave dctector 25 the transmitter frequency is
adjusted over the 500 cy-le-tunin: range.
(v) Gain Statility
Will be determined by measuring the VCO control voltage
as a function of the change of the transmitter frecuency, The nuerest
straight line is the nominal, Since this voltase cen be measurcd with
a digital voltmeter, an acouracy of 1% is protable,
(2) Filter Bandwidths
Filtcr bard Fdths will Le measur-d by the sctup siiown in
Cooro 16,

v

i. Amplitude Letectors )
(1) Tandwicdth
The ban width uill le c.aecked © feeding known signals irto the
dotector and nting aay change in level, with chanses in frequency. This
will te done ot several input levels. See Jigwee 10,
(2) Linearity .
(a) Stehices
obalic lircarity will be determined by connecting the trans-
mitter to thc recelv s with the A0 disatled, varying the transmitter
carrier level and meucuring the chanze with a deoc. meter on the cutput
of the Al dectector {[igure 19a), The mezsurerent acuracy derends on
thie acouracy of the attenu.tor and the dipitz) voltmeter, In this
cese, the Jeinschel at'enuators and the HF2LO0A diital voltmeter will

be uoed, The atte uators are accurate to a .1db while the digital
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voltmeter is accurate to ,055. On this basis, a measurement accuracy
oi less than 17 is probable,
(r) Dynanic
Dynamic linearity (figure 1$b) will be determined by the two
tone test previously explained. Probalble accuracy Jldb.
(3) Phase adjiustrent and nanual gain contrnl
This is a demnnstration ~f c¢=nability.
je AGC
(1) Loop Gain (figire 20)
Vary the input level of receiv.r ty means of precision attenuator,
Measure ouvypub of narrowband IF amplifier with true rms voltmet:or and
scope., leasurcment accuracy, probably less than 5%.
(2) Filters Qill be measured by the setup shown in figure 16,
k. Offset Frequency
The offset frequency will be checked with the HIPS2LSL frequency
counter, .
1. DC «« AC Isolation Amplifiers & Predetection Playtack
Tris 1s a demr~nstration of canability,
3. ™ Transmitter/iecaiver Pair
a, Thase Stebility
‘ace stnbility wil) be measured as outlined in the synthesizer
test, Uection Bl (Ii; e 3 & L), Vith an unmodilated carrier input, a
scone 13 used tn »observe the jit'er on the citout nf the phase detector,
L. Fidelity
.. 1ldelity will be determincd by meenus of the two tone test pre-
vinusly detcritud for checking the transmitter o1l1y., Here, the trans-

mitter/receiv.r ~wir will te used instead of the individual item,
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;. Phase %YNoise Instrumentation - This is covered in ancthcr

section of the rep-rt,

D. (1 Transmitter/Receiver

1., .. Tr;nsnibter
a, Goneral
In 2 nunber of cases the same tests perfrmed on the 74! trans~
mitter will be used to check out the F1! transmitter. 1In t 2se cases where
t:is can te Jone, tiie ap ropriate section 1s noted.
(1) Transmitte. Center Frecuency
This is a demonstration of capability and will be verified
with the HP52LEL frec.ency counter to the accuricy of the counter,
,
(2) Power “utput
The pow r output will be checked with a power meter,
(3) TFreqguency Vultinliers and Refer:nse Outnut
rhese are covered in section B. |
(L) AI'C Operati~n
This is a demonstration of cansbility.
(5) Tandwidth
This will te measured in the same way as for the ™ trans-
mittzr, OSee JSecti-on Cla(h). In tiis case, (fig'we 21), 2 cionge in
moduliy o, frecaerne,, Imy reguires 2 corresponding change in the devia-

: ~ : e - Af
tlor, AL, in order to maiutain the same P (for FM {5“ 7 ).
™

Tre rusny e curve sanuld accordingly be a line with & constant sloge,
av
AT =,
Af..
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b. Frequency lodulator
(1) Response and Sensitivity
The same test procedure will
(2) Frequency Deviation
be used here as for the Phase
(3) Deviation Linearity
Modulator in the PM Transmitter,
(4) Incidental AM
¢. Amplitude Modulator
The same test procedure will be used here as for the amplitude
modulator in the PM Transmitter,
d, F¥ Receivers
a. General
Much she same condition for the FM receiver applies as for
the FM transmitter in that a number of the tests used for the PM
receiver will also be used for the FM receiver.
b.% Inmut Filter
(1) Bandwidth
The bandwidth will be determined by the method covered in C2b.
(2) Aamplitude Characteristics
The amplitude characteristics will be determined during the band-
width test.
(3) Phase Linearity
The phase linearity will be checked as part of the pair test.

c.¥% Limiter

(1) Dynamic Range

‘il
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The static range of the limiter will be measured by the setup shown
in figure 22. The output voitage is monitored as a function of input
voltage. The dynamic range will be checked as part of the pair
tests by observation of the response of the receiver to AM at different
signal levels,

(2) Output Waveform

The output waveform will be examined by means of the Tektronics
#585 scope.

d. Conventional FM Detector

This will be tested as part of the pair test. However, a preliminary
two tone test will be made on it.
e. Phase Lock FM Detector

(1) Voltage Controlled Oscillator’

The frequency of the woltage controlled oscillator will be cﬁeckéd
with the HP52452 counter. The deviation capability will be verified
by use of varying d.c. levels and measurement of the frequency excursion
of the oscillator by means of the counter, The other chgracteristics
will' be verified in the test of the Tx/Rx pair.

(2) Phase Detector

Fhase detector will be tested as in C2g,

(3) Loop Gain

Same as C2h(1l)
(4) Loop Filter

Same as C2h(2)
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f. Qutput Filter
‘(1) Bandwidth
Bandwidth will be checked by monitoring ocutput vs. input.
g. Offset Frequency
This will be verified with the HP52452 frequency counter.
h. Balanced Modulator
This will be checked as in CZd,.
i, D.C. and A.C. Isolation Amplifiers and FM Predetection Playback
Demonstration of capability.
3. FM Transmitter/Receiver Pair
a. Fréquency Stability
The method for measuring the residual FM characteristies of
the transmitter-receiver pair is illustrated in figure 23, For a certain
fm, adjust the level until a [ of 2.l0L8 is attained. At this point,
no energy exists in the carrier, Record the value of bg_ . The rms
deviation corresponding to Lﬁ, is .707 x 2.4048 x fm. Then, remove
the modulating-frequency by opening the switch. Record the resulting

'
value of V;, and call it b; o« Then

Af.= Y .
ZX .707,~<.'2.¢o44>>()[»1

I'[ 7[,,‘ = 50Kc, then Afy = éxfro/o

9
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This test will be made in the AFC and non AFC mode. Probable
measurement accuracy, 10f. It is worthwhile noting that it is anti-
cipated that the 20 cps rms residual FM requirement in the non-AFC
mode can be met for only a short time interval of a second. 

(2) Static Linearity

The static linearity characteristics of tﬁe transmitter-receiver
pair will be obtained by feeding a series of d.c. voltages into the
transmitter and recording their values at the output of the receiver
figure 24. Since this measurement is made in the non-AFC modg,
drift may be a problem, Consequenti&, the zero reading will be checked
after each reading. Probable accuracy using Fluke 801B Differential
Voltimeter is less than 1%,

(¢) Dynamic Linearity

The amount of harmonic distortion in the output signal is a
direct measure of the degree of dynamic linearity. The two tone test
as previously described will be used to check linearity. The Hewlett
Packard 310A spectrum analyzer will be used to observe the output of
the receiver and compare it to the modulation input to the transmitter.
E. Linear S/N Summer — This is covered in Section IV of the report.
F. Miscellaneous \

1. Purchased Instrumentation

The purchased instrumentation will be tested sufficiently to
indicate compliance with published data. This will be done by the
Froduct Reliability Department - it is well equipped for this work
as it has been set up to handle all calibration and standards certifi-

cation for the Surface Division.
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2. Console Assembly Equipment
Bench tests of the poucr supnlies and routine checks of the nouar
distributicn will be aade during the course of assembly of the individual
items in the console,
3. Interference
a, Ccherount .

It is assumed that coherent intarference is referring to those
signals existing in various narts of the system which are cnherent with the
desired signals 'nd which, due to proximity or rudiation, cause interference
with the desired sifnal., Positioning of the parts and use of shielded as-
semblies and double shielded cublec in critical aress will help considzrably
in eliminating this oroblem, Since the components will be tested orior %o
installation in the console, an indication of coherent interference will be
obtained if results are different from that obtained prior to installation.

be Spurious

responses to spuriously generated internal siznals will be deter-
mined as part of the normal tests on the transmitters and receivers for intar-
modulaticn and spuricus. Tests for responsus within the ccnsole to externally
generated spurious sinals cannot be nade unless one has a knowledse of the
environment in which the test console will work. As part of the design,
shielded power line filters over the frequency range of operation will be
installed in the incoming lines. Also a cumpletely shieldad enclosuras with
double shielded cables will be used, However, tasts for the effect of

externally zenerated radiation will have to be conducted at the time of in-

stallation ¢f the eguipment.

c. Radiated .
It is assumed that the radiated interference figuré’of ~1-0dbn Y
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is =150 dbm per square centimeter as this is within the measurerent range'-f
of oresently available interference measuring equipment. The eéuibment
(f£i;ure 25) is energized and adjusted for normal oberation. Interference
measuring instruments (Sty&dart or Polarad) w#ill be located in a position
of maximum TRF pickup at a distance of one meter from the consolg. Measure-
ments will cover the range from 10 KC to 1.0 Ge. The entire band will be
~aanned by cuntinuously tuned interference measuring setes and interference
peaks, if any, will be measured and recorded. In addition, specific fre-

" quencies, namely thosse intentionaliy generated inside the console will be

mezasured and recorded, o
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PERFUR'ANCE SPICIFICATION
CANADIAN MAECONI COMPANY
NQ-26A HMODiM TZST SOT

#163-915 DAMODULATOR

In the demodulator, a series of limiter-amplifier stages provides
gain stability and removes amplitude modulating noise components prior
. to demodulation in a frequency discriminator. The “inal demodulator
stage is a discriminator feeding baseband information to the demodulator

output unit.
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Demodulator Unit

Item Value or Description
Lisiters

Centre rrequency 70 m¢

Bandwidth + 10 me within + 0.25 db

Innut Ievel 4+ 3 dbm nominal

Input Impedance 75 ohms

Input Return loss Greater than 26 db + 5 me
Greater than 20 db + 10 mc ,
Amplitude compression of a 70 mc carrier with
10% amplitude modulation is greater than 30
db for modulating frequencies 30 kc to 5 mc
for nominal input level

Jiscriminator
Derivative Vithin + 0,1 db over + 5 mec
- Within + 1.0 db over + 9 mec

Sensitivity 100 rv/me + 3 db

Sense Type A - Increase in i~f frequency produces a
positive zcing baseband output voltage
Type © - Increase in i-f frequency produces a
ne ative ;oing baseband output voltage

Linearity (2 Tone Test) 60 db

Nuise Pouer Ratio 55 do (60 ke to 2.5 me)

Complete  Unit

Baseband Frequency lesponse 0,5 ¢ps to 5 me within +1ld

Raseband Output Hatched to 1000 ohm rasistive input of demodu-
lator output unit.

Pouer Consumotion + 160 vde, regulted, at 75 ma
.4+ 1.0 vdo, unregulated, at 90 ma
12.5 vac at 0.9 amp
6.3 vdc at 1.5 amp

lechanical Standard printed board chassis
' “.idth: L-1/2 inches
Length: 16-1/2 inches
Heizht: 2-1/2 inches (with tubes)
Tube Complen=znt 11 17137

e

s
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Demodulfcor dutout Unit
Traffic amolifiar

Outout level

Maxin an Gain

Frecuency resnonse

Inptft’ Tmnadance
Outsut Impedance

Output Return loss

-7 dum/channel
19 do + 2 db

Hizh Frequency:
Low I'requency:

within + 2,1 db us to £ me
within + 1 db up to & ac;
lezs than L) droop on a €0
¢ps square wive

1000 ohns resistive

75 ohms

Greater than 26 db up to 5 me
Greater than 20 db up to 7 me:

gre:ter than 17 db-up ta 8 me 1 .
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